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1 Calculus 


Let f(x) be a function and let g(a) be its double forward derivative, then the 
future permutations of f(x) can be mathematically expressed as: 
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f(x +h) = f(x) +hg(x) + Eri +O (h°) 


We can derive the above expression by using Taylor’s theorem. By Taylor’s 
theorem, we have: 


fle-+ h) = fa) +hf'(e) + Fa) +0 (r) 


Where f'(x) is the first derivative and f”(x) is the second derivative of f(x). 
Substituting f'(x) and f”(x) with their respective forward derivatives g(x) and 


2 
An we get the desired expression: 


f(a +h) = f(x) + hg(a) 4 aI da? + O (h?) 


a) ig = Ai = limp, 

One example of a rotational group applied to the double forward derivative is 
the rotation group SO (3) . This group allows for a change of the basis vectors in 
3 - dimensional space, which affects the derivatives of a function . For example, 
if we consider the double forward derivative of a function f (x1, 22,23) in the 


(£1, £2, £3) coordinate system, then the derivative can be written as : 


f(v+2h)—2f(a+h)+f(2) 
0 h2 


of 3 av’ Ax! Af 
Ox,00; oz) Ox; Ox; Oxk Ox! 
where 2, j, k,l = 1,2,3. This equation shows how the double forward derivative 
of a function is affected by rotations in 3 - dimensional space. In terms of infinity 
tensor space, this equation implies that the derivatives of a function depend on 
the basis vectors of the space and how they are rotated. Map it onto the infinity 
tensor, 


where g*Q[f] is the tensor’ s order, ¢[f] is the weight function, «[f] is the 
factor of proportionality, and Q{[f] is the coefficient of proportionality. and show 
a few options for rotation. The infinity tensor can be written as: 


Monrea--sone.., = RAU) J E O 2 2 


The rotation group SO(3) can be applied to the infinity tensor by defining 
the basis vectors of the space as the rotation axes, such that : 


x = (x1, £2, £3) > x’ = R(0)x = (x1, 29,73) 


where R(0) is the rotation matrix. This means that the derivatives of the 
function f (£1, £2, £3) in the new coordinate system can be written as : 
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kl=1 


Thus, the double forward derivative of a function can be affected by rotations 
in 3 - dimensional space. 


